The 30-kilodalton subunit of bovine mitochondrial complex I is homologous to a protein coded in chloroplast DNA.
In cattle, 7 of the 30 or more subunits of the respiratory enzyme NADH:ubiquinone reductase (complex I) are encoded in mitochondrial DNA, and potential genes (open reading frames, orfs) for related proteins are found in the chloroplast genomes of Marchantia polymorpha and Nicotiana tabacum. Homologues of the nuclear-coded 49- and 23-kDa subunits are also coded in chloroplast DNA, and these orfs are clustered with four of the homologues of the mammalian mitochondrial genes. These findings have been taken to indicate that chloroplasts contain a relative of complex I. The present work provides further support. The 30-kDa subunit of the bovine enzyme is a component of the iron-sulfur protein fraction. Partial protein sequences have been determined, and synthetic oligonucleotide mixtures based on them have been employed as hybridization probes to identify cognate cDNA clones from a bovine library. Their sequences encode the mitochondrial import precursor of the 30-kDa subunit. The mature protein of 228 amino acids contains a segment of 57 amino acids which is closely related to parts of proteins encoded in orfs 169 and 158 in the chloroplast genomes of M. polymorpha and N. tabacum. Moreover, the chloroplast orfs are found near homologues of the mammalian mitochondrial genes for subunit ND3. Therefore, the plant chloroplast genomes have at least two separate clusters of potential genes encoding homologues of subunits of mitochondrial complex I. The bovine 30-kDa subunit has no extensive sequences of hydrophobic amino acids that could be folded into membrane-spanning alpha-helices, and although it contains two cysteine residues, there is no clear evidence in the sequence that it is an iron-sulfur protein.